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MARKED-UP SPECIFICATION 



BACKGROUND 

The invention relates to a water treatment m e ans, e sp e ciall v arrangement which can, for 
use in coniunctionexample. he used with a sewer cleaning vehicle , as claimed in the preamble of 
claim l. A 

Municipal vehicles, especially sewer cleaning vehicles, are used mainly to clean sewers 
and the like. They are also used to clear sewer clogs, for street cleaning after heavy precipitation 
with trash accumulation, floods, for sucking dirt and mud out of containers and tanks, and so 
forth. They comprise a tank which is mounted on the chassis of a truck and which is divided into 
several chambers. The generally cylindrically made, barrel-like tank is conventional l v can he 
arranged horizontally. In one version of these sewer cleaning vehicles known from the prior art, 
the tank viewed from the back end of the vehicle has a first larger chamber, in which stones, 
gravel and mud settle out of the mud-water mixture which has been picked up by a suction hose. 
The mud chamber in the direction of the cab has a separation chamber in which the mud-water 
mixture which has been entrained with suction air is separated from the latter and the water is 
separated from the mud. Toward the cab a fresh water tank follows; it is used to store fresh water 
which is used to clean sewers, tanks and barrels which have been cleaned beforehand with a high 
pressure water jet. There is a separate high pressure pump for producing the pressure which is 
necessary for this purpose. The negative pressure which is necessary for sucking up the water- 
mud mixture is produced by a vacuum pump, for example a water ring pump, which is located 
within the fresh water chamber in the known embodiment. 

The fresh water chamber and the separator occupy a large part of the tank volume. This 
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volume is lacking in the mud chamber for holding the suctioned mud. For this reason the mud 
chamber reaches the maximum fill level more quickly and the cleaning process must be 
interrupted to empty it. Moreover, the mud chamber which can assume a relatively great weight 
in operation is located very far to the back on the vehicle. In conjunction with the boom located 
on the back end of the tank for the mud suction hose and the reel mounted on the end of the tank 
for the high pressure hose, a very unfavorable weight distribution of the sewer cleaning vehicle 
results. This can lead to excess wear on the rear wheels of the vehicle. The unfavorable center of 
gravity can even lead to the steerability of the vehicle being adversely affected. 

To remedy this situation, in another known sewer cleaning vehicle it has been proposed 
that thea water treatment moansd filica which comprisos includes the separator and fresh water 
tank be moved out of the horizontal cylindrical tank. In this arrangement, between the cab and 
the tank above the vehicle frame, a space is left open and holds the fresh water tank, the 
separator, for example a cyclone, and the vacuum pump, generally a water ring pump. The water 
ring pump is located between the separator and the fresh water tank which are mounted on the 
right and left on the vehicle frame. This arrangement makes it possible to make the mud tank 
longer. The increase in the volume provides for longer, uninterrupted operation and also 
improves the weight distribution on the vehicle. The disadvantage in this arrangement is that the 
width of the vehicle is relatively great due to the lateral arrangement of the separator and the 
fresh water tank. This can lead to adverse effects in use of the sewer cleaning vehicle under the 
narrow conditions of European municipalities. 

SUMMARY 

The object of this inv e ntion is to avoid the disadvantages of the s e wer cleaning vehicle of 
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th e prior art. A wat e r tr e atment m e ans will b e d e vised whic h A water treatment is disclosed 
arrangement, comprising: a separation device for a mud-water mixture which has been supplied 
with intaken air: and a water tank which is connected to it for cleaned water, wherein the 
separation device and the water tank form a structural unit and the separatio n device for the air- 
mud-water mixture is surrounded at. least in areas hv the water tank for the c leaned water. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other advantages and features follow from the descrip tion of an embodiment and its use 
in a sewer cleaning vehicle. The schematics are not to scale. 

Figure 1 shows an exemnlarv water treatment arrangement in interaction with a vacuum 
means, for ex am ple a water ring pum p, and a mud tank: and 

Figure 2 shows a water treatment arrangement on a sewer cleaning vehicle 

DETAILED DESCRIPTION 

A water treatment arrangement as disclosed herein can be mounted in a space-saving 
manner especially o n. for example, a sewer cleaning vehicle. The water treatment arranpement 
can he configured as a water treatment means-i* designed to make it possible to equip a sewer 
cleaning vehicle with a mud tank having a relatively large volume, and to enable a favorable 
weight distribution and arrangement of the center of gravity. The water treatment means in an 
exemplary embodiment is to be made as compact as possible so that when mounted on a sewer 
cleaning vehicle, the width of the vehicle can be kept as small as possible and even under 
narrower road conditions full utility of the vehicle i scan he ensured. 

To achiev e thes e obj e cts, the invention propos e s a An exemplary water treatment m e ans 
e sp e ciallvarrangement. such as for a sewer cleaning vehicle, which has the - features cit e d in the 
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characterizing section of claim 1. Developments and/or advantag e ous versions of the invention 
ar e the subject matt e r of th e d e p e nd e nt claims. The invention devises a wat e r treatment 
means, especially for a s e wer cl e aning v e hicl e , which comprises a separation device for a 
supplied air-mud- water mixture and a water tank which is connected to it for cleaned water. The 
separation device and the water tank form a structural unit. The separation device for the air- 
mud- water mixture kcan be surrounded at least in areas by the water tank for the cleaned water. 

The separation device for the water-mud mixture and the water tank for the cleaned water 
ar ecan be combined by the design measure as claimed in the invention into a structural unit and 
can be transported, manipulated and mounted integrally. Th eAn exemplary water treatment 
means is made compact and space-saving by the water tank's at least partially surrounding the 
separation device for the mud-water mixture. Especially for installation on the sewer cleaning 
vehicle this enables a space-saving arrangement of the water treatment means and better weight 
distribution of the vehicle. The space gained can be used for example for a larger mud tank. 

In one especially space-saving design of the water treatment means, the separation device 
and the water tank are arranged essentially concentrically. The water tank for example has an 
essentially cylindrical shape. The separation device is then conventionally also made cylindrical. 
The arrangement is then essentially coaxial. 

The separation device for the mud-water mixture is made as a mud separator with a 
reservoir for the separated mud. The separation device exploits the force of gravity. The mud- 
water mixture is delivered into the separation device via a pipe at the point which is lowest in its 
position of use and is routed against for example a screen-like baffle plate. The mud settles on 
the base of the separation device in the mud reservoir. The cleaned air flows on to an outlet 
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opening. The air flow is routed to the water ring pump in connection with the latter. 

So that the water treatment means can be made as compact as possible, it i scan be 
advantageous to make the separation device as slender as possible. Due to the flow distance 
which is nec e ssaryd ssksd for reliable separation of the mud-water mixture, the separation device 
conventionally ha s can have a larger overall height than the water tank. So that the compact 
designed is preserved, the separation device which is located vertically in its position of use 
penetrates the water tank in the axial direction. 

One section of the water tank of the water treatment means i scan be advantageously made 
as a water separator. For example, the water separator is made as a cyclone. The air which has 
been compressed by the water ring pump is conventionally mixed in known fashion with water 
drops from the water ring pump. To recover the water, the compressed air is routed by way of the 
inflow opening in the water tank into the water separator. It is advantageously made as a cyclone. 
The air mixed with the water drops is ordinarily routed roughly tangentially into the cyclone. 
There the water drops which have been entrained with the air are separated into the water tank. 
The air from which the water drops have been removed is blown into the open. 

To recycle the water, the water tank is provided with at least one outlet by way of which 
water can be withdrawn for example from a water ring pump. 

The water treatment means is made as a structural unit. So that it can be combined easily 
with existing hardware components, for example a sewer cleaning vehicle, the water tank 
surrounding the separation device is equipped with feed and drain connections for the intaken air. 
This makes it possible to easily connect the water treatment means to the vacuum means, for 
example a water ring pump. In this way the prerequisites are created for making the water 
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treatment means independent of the configuration of the mud tank. The water treatment means as- 
claim e d in th e invention can also be mounted for example on existing sewer cleaning vehicles in 
place of the separate separation device and the separate water tank since all necessary 
connections are already integrated. A manufacturer of sewer cleaning vehicles can thus procure 
the water treatment means independently of the vehicle components; this increases his economic 
flexibility. 

For operation of the water treatment means, especially on a sewer cleaning vehicle, it is 
advantageous if it is already equipped with an integrated switching means for the air flows into 
and out of the separation device and the water tank. The switching means, generally a four- way 
switch, is matched to the requirements of the water treatment means and need only be connected 
to a power supply source, for example to the electrical system of the sewer cleaning vehicle. 

AAn exemplary sewer cleaning vehicle equipped with a disclosed w ater treatment means 
made as claimed in the invention han can have more space due to the compact dimensions of the 
water treatment means. This space can be used for example to increase the volume of the mud 
tank. The compact execution of the water treatment means allows installation in a vertical state 
next to the required vacuum pump, for example a water ring pump, between the cab and a 
horizontally arranged mud tank. The vacuum pump, in many cases a water ring pump, takes 
water directly from the water tank which is located next to it. The negative pressure which is 
produced is used to intake both the mud-water mixture and the cleaned water, but also to support 
separation of the mud water-mixture in the cyclone. The suction distances can be kept small by 
the advantageous arrangement of the water ring pump and the water treatment means. This 
hascan have advantages for the attainable vacuum performance. The space which has been 
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gained by the space-saving arrangement can be used to move the mud tank farther in the 
direction of the cab. This improv e s can improve the weight distribution and the location of the 
center of gravity of the sewer cleaning vehicle. It can thus also be more easily and safely 
maneuvered. 

The prior art discloses sewer cleaning vehicles in which the mud tank is tipped to empty 
it. BeeauseAccording to an exemplary embodiment disclosed herein, because of the complete 
separation of the water treatment means from the mud tank, only the mud tank need be tipped. 
The water treatment means maintains its position on the vehicle unchanged when the mud tank is 
tipped. This simplifies construction. The mass to be tipped is reduced by the mud tank alone 
having to the tipped to empty it; this entails advantages with respect to the fuel consumption of 
the sewer cleaning vehicle. 

Other advantag e s and f e atur e s of the invention follow from the description of on e 
e mbodim e nt of the inv e ntion below and its use in a sewer cl e aning vehicle. The schematics are 
not to scal e . 

Figure 1 shows a wat e r tr e atment means as claimed in the inv e ntion in interaction with a 
vacuum means, for example a water ring pump, and a mud tank; and 

Figure 2 shows th e arrangement of a wat e r tr e atment m e ans as claimed in the invention on 
a sewer cleaning v e hicl e . Figure 1 shows aan exemplary water treatment arrangement 
represented as a m eans as clnim e ri in the inv e ntion which bears reference number 1 overall, in 
interaction with a mud tank 20 and with a vacuum pump 30, especially with a water ring pump. 
When sewers are being suctioned, rocks, gravel and mud are collected in the mud tank 20. The 
air which is suctioned by way of the intake opening 22 of the mud tank 20, which opening is 
provided with a valve 25, always entrains a mud-water mixture which mustcan be separated in 
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the water treatment means 1 before the air is delivered again to the vacuum pump 30. 

The water treatment means 1 compris e s can include a separation device 2 for a suctioned 
mud-water mixture which is located essentially concentrically or coaxially to the water tank 8 for 
the cleaned water. The separation device 2 and the water tank 8 have an essentially cylindrical 
shape and are arranged vertically in the position of use of the water treatment means 1 . 

The separation device 2 at its lowest point has an inlet 3 for the mud-water mixture which 
has been entrained with the intaken air. The cylindrical inlet connection 3 ends in front of the 
baffle plate 4. The entrained mud-water mixture sprays against the baffle plate and settles on the 
bottom of the separation device 2 in a mud reservoir 5. The air flows on by way of the outlet 
opening 6 of the separation device and an outlet 17 in the direction of the vacuum pump 30 
which is made as a water ring pump. The air generally picks up water drops in the water ring 
pump 30. Ordinarily the now compressed air which is mixed with water drops travels by way of 
the inflow opening 9 in the water tank 8 somewhat tangentially into a section of the water tank 8 
which is made advantageously as a cyclone 18. There the water drops which have been entrained 
with the air are separated into the water tank 8. The air from which the water drops have been 
removed travels by way of an outflow opening 10 of the water tank 8 which is connected to the 
outflow opening 7 of the separation device 2, and an outlet 16 into the open. 

There are an outlet 16 to the open and an outlet 17 in the direction of the water ring pump 
on a switching device which is labelled with reference number 15. The switching device 15 is 
made as a four- way valve and provides for control of the air flows out of the separation device 2 
and out of the water tank 8. Advantageously the switching device is connected to the water 
treatment means 1 to form a structural unit which can be handled jointly. The inlets of the 
switching device 15 coincide with the outflow openings 6 3 7 of the separation device 2. The 
switching device 15 provides for routing the air flows via the outlets 6 and 7 of the separation 
device 2. 
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The right half of the symbolically shown switching device 15 indicates a second operating 
state and the pertinent flow directions by the corresponding arrows. In this case which is 
necessary for example to empty the water treatment means 1 and also the mud tank 20, the air 
flows are reversed. The water ring pump 30 intakes air via the outlets 16, 17 from the vicinity. 
The compressed air which optionally entrains water drops from the water ring pump 30 is routed 
via openings 9, 10, 7 and 6 into the water tank 8 and the separation device 2. From there it travels 
via the inlet 3 of the separation device 2 and the suction opening 22, 25 into the mud tank 20 as 
well. 

The water treatment means 1 is connected via the switching device to one inlet 3 1 of the 
water ring pump 30. Water ring pumps have been long known from the prior art, and one 
consists of a cylindrical housing in which an impeller with radial, straight or curved blades is 
located. The shaft of the impeller is supported eccentrically to the surrounding housing. The 
housing is partially filled with water via a line. In the illustrated embodiment the water ring pump 
is supplied with water via a line which connects the outlet 1 1 in the water tank 8 to the inlet 33 in 
the housing of the water ring pump 30. When the impeller rotates, a water ring is formed in the 
housing and the blades dip more or less deeply into the ring due to the eccentric support of the 
shaft. The individual cells which are divided by the blades of the impeller in the water ring 
periodically become larger or smaller during rotation. Suction and pressure openings are 
mounted in the side covers of the housing such that the suction openings are located in the area 
of the enlarging cells, the pressure openings in the area of the diminishing cells. The air which 
has been intaken through the inlet opening 31 is intaken by the enlargement of the cell volumes, 
is compressed when the cell volumes become smaller, and is pressed out of the water ring pump 
through the pressure opening 32. In any case, the water entrained with the compressed air travels 
via the inlet 9 in the water tank into the area of the cyclone 1 8, is separated from the air there, 
and settles in the water tank 8. There it is ready again for supplying the water ring pump 30 with 
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water. The air is released into the vicinity via the switching device 15. 

The mud tank 20 which is conv e ntionally arranged horizontally has a cover 21 which can 
be swivelled up and through which the dirt, rocks, gravel and mud which have settled in the tank 
can be emptied. In the cover area there is also a drain line 23 with a stop valve 24 via which 
liquid components can be drained before emptying the mud tank. 

Figure 2 shows the exemplary arrangement of the water treatment means 1 ao 
claimed in the invention on a sewer cleaning vehicle which is labelled with reference 
number 40 overall. The water treatment means 1 with a separation device 2 which is surrounded 
by the water tank 8 follows the cab 41 which is located over the front axle, next to the vacuum 
pump 30 on the frame 44 of the vehicle 40. A high pressure pump which is used to generate the 
high pressure for the water jet for sewer cleaning is labelled with reference number 35. It is 
supplied for example from the water tank 8 for the cleaned water. Therefore it -^ &can he 
advantageous if the high pressure pump is likewise located in the vicinity of the water treatment 
means 1 . In Figure 2 it is mounted on the vehicle frame 44. In one alternative version it can 
however also be located underneath the frame for reasons of space. In this case it can also be 
moved farther in the direction of the cab 41 . The mud tank is labelled 20; it is moved farther in 
the direction of the cab 41 due to the space-saving execution and arrangement of the water 
treatment means 1 . In this way the main load of the mud tank 20 is moved in front of or over the 
rear axles of the sewer cleaning vehicle 40 which are labelled with reference number 43. The 
improved weight distribution has advantages with respect to the maneuverability of the vehicle 
and also leads to more uniform tire wear. The mud tank 20 can be made with a greater volume by 
virtue of the compact execution of the water treatment means 1 . In this way the intervals in 
which the mud tank must be emptied are made longer and the effective service life of the sewer 
cleaning vehicle jr ^can be prolonged. 
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It will he appreciated bv those skilled in the art that the present invention can he 
embodied in other specific forms without departing from the spirit or essential characteristics 
thereof. The presently disclosed embodiments are therefore considered in all respects to he 
illustrative and not restricted. The scope of the invention is indicated hv the appended claims 
rather than the foregoing description and all changes that come within the mea ning and range and 
;of are intended to he embrace d therein. 
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